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Exploring the effectiveness of blended learning in interior design
education
Yasemin Afacan*
Faculty of Art, Design and Architecture, Department of Interior Architecture &
Environmental Design, Bilkent University, Ankara, Turkey
This study explores how blended learning can contribute to interior design stu-
dents’ learning outcomes, their engagement with non-studio courses and affect
their learning achievements. Within the framework of the study, a blended learn-
ing experience was carried out in ‘IAED 342 Building Performance’ module at
Bilkent University, Turkey. A total of 120 interior architecture students were sur-
veyed about their experiences on five fields of instruction: (1) course design,
learning material and electronic course environment; (2) interaction between stu-
dents and instructor; (3) interaction with peers; (4) individual learning process;
and (5) course outcomes. Frequency distributions, chi-square factor and regres-
sion analyses were calculated. Four blended learning factors were developed and
their contribution to learning outcomes was analysed. The results showed that
teaching both online and face-to-face can create an effective learning environ-
ment for non-studio classes, while contributing to a considerable value for the
interior design education in terms of teaching process.
Keywords: blended learning; interior design education; effective learning;
individual learning process
Introduction
Blended learning is becoming increasingly important in higher education, with the
aims of better accomplishing course learning objectives, meeting students’ changing
needs and promoting effective learning. Research has revealed many advantages of
blended pedagogy, such as pedagogic richness, flexibility and cost-effectiveness
(Graham, 2004). With the move towards a more learner-centred and blended educa-
tional experience in higher education in Turkey as elsewhere, student learning has
become more dynamic, interactive and motivated. Despite these advancements in
teaching and learning, however, in the design education context students still have
difficulty with motivation and self-direction in non-studio courses. In that sense, this
study explores how blended learning can contribute to interior design students’
learning outcomes, their engagement with non-studio courses and affect their learn-
ing achievements. To conduct the study and present the effectiveness of blended
learning in a design context, a non-studio course, ‘IAED 342 Sustainable Design for
Interiors’, was chosen as a case example, which has problems with students not
engaging based on previous evaluation forms. Through this case example, the study
tries to address the following four key themes: (i) blended learning in the interior
design education in Turkey; (ii) creating a statistic framework to measure its
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effectiveness; (iii) how blended learning effects pedagogy and (iv) looking at what
key motivators are needed to make it work. Statistical analyses showed that clarity
of goals and structure of a module plays a critical role in the effectiveness of a
blended learning environment.
There are many definitions of blended learning, also called hybrid or mixed
learning. According to Garrison and Kanuka (2004), blended learning is a combina-
tion of face-to-face (f2f) classes with online teaching. While some studies define
courses in which a substantial portion (24–75%) is delivered online as blended
learning, others consider blended learning as any combination of f2f and online
instruction. Curtis, Graham, Cross, and Moore (2005) highlighted the three most
common definitions of blended learning: (i) combining instructional modalities; (ii)
combining instructional methods and (iii) combining online and f2f instruction. The
common point in all these definitions is blending the best features of f2f teaching
with web-supported online technology (Graham, 2004; Jones & Lau, 2010;
Macdonald, 2008).
The success of blended learning, then, is not solely based on a simple integration
of classroom teaching with digital media (De George-Walker & Keeffe, 2010).
Using blended learning resources may produce changes in learning patterns and
practices (López-Pérez, Pérez-López, & Rodríguez-Ariza, 2011), and thus its impli-
cations for critical education contexts should be analysed. The interior design con-
text, for example, is based on design studio education as a core process of ‘learning
by doing’ (Schon, 1981) and embraces numerous forms of representations (visual,
verbal, tactile and written), assessment types (design reviews, juries and studio
work) and teaching methods (desk/individual critiques, group tutorials and lectures).
Different from other disciplines, design studio education is rich in teaching, learning
and communication potential, and thus may benefit from combining f2f classes with
e-learning modules in a number of ways, allowing instructors and students to enjoy
the possibilities of new information and communication technologies (ICTs).
Educational context: interior design education
In interior design education, it is essential to gain knowledge about technical, social,
cultural and technological issues alongside studio teaching. Design studios are
assumed to be the core of the curriculum in interior design education, where design-
ing is a matter of analysing, synthesising, evaluating and presenting ideas for a crea-
tive solution (Demirkan & Afacan, 2012). Each studio project generally requires
studying precedents of architectural space and form, using of appropriate materials
and construction techniques and presenting of drawings and 3D models. However,
despite huge advancements in design teaching and learning, students have difficulty
motivating and directing themselves in non-studio courses. According to the Eberly
Center for Teaching Excellence in Carnegie Mellon University (2012), there are
three main reasons for low motivation: (i) students do not see the relevance of the
material to their studio practice; (ii) students have a naïve conceptualisation of
creativity and/or (iii) students are not confident they have the skills required for non-
studio classes. With these factors in mind, and different from other studies in the
design literature (which have mainly investigated blended learning’s potential as a
communication tool (Martens & Achten, 2007), we propose in this study that the
blended learning environment can overcome the above three challenges in the
Turkish context. Few institutions in Turkey provide faculty members developmental
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aid, technical support or training for blended and/or online learning (Ocak, 2011).
This study is thus a unique effort by the Department of Interior Architecture and
Environmental Design at Bilkent University at being the first to create a social learn-
ing environment in a non-studio class through blended learning.
Methodology
The setting and participants
This study took place at Bilkent University, Department of Interior Architecture and
Environmental Design. The curriculum is organised around studios which prepare
future designers to deal progressively with larger and more complex interiors. The
‘IAED 342 Sustainable Design for Interiors’ module, with a focus on sustainable
indoor environmental quality, is one of the department’s non-studio courses, and is
required for third-year interior architecture students in the spring semester. Within
the framework of this study, this course was redesigned and taught in spring 2011
and spring 2012 to address the learning challenges mentioned above. In 2011, 80
third-year interior architecture students enrolled (11 male, 69 female) and in 2012,
120 students (26 male, 94 female) enrolled. In both semesters, the course was
conducted in two class sections that included an equal number of students.
The reasons we chose the IAED 342 module for this study are as follows: (i)
course evaluation forms for the module over the last ten years showed that most stu-
dents were not engaged with the course content and could not stimulate interest in
the subject; (ii) students had difficulty linking the gained knowledge into their studio
projects, although they found the topics quite important for interior design practice
and (iii) the course grade point average (gpa) was usually low and students learned
passively, taking lecture notes. To overcome these challenges, blended learning was
incorporated into the course for four hours per week (two hours per class) over a
period of 15 weeks. The pedagogical strategies applied in this course are based on
f2f classes with e-learning modules, where the instructor and the students could
enjoy the possibilities of new ICTs.
Course overview
Moore (1989) maintains that in the field of online education, there are three types of
interaction: learner-learner, learner-content and learner-instructor. These interaction
activities in this study, their contribution to the course grade and their intended aims
are illustrated in Table 1. The seven-week theoretical portion of IAED 342 consisted
of seven topics, which were first presented online by groups of six students, later
discussed f2f in the two-hour discussion class and finally taught by the instructor in
the next two-hour f2f class. In the introductory lecture, the objectives and learning
outcomes of the course and the aim of blended learning were clearly explained. Stu-
dents formed presentation groups and topics were shared among the groups. The stu-
dents had one week to prepare each week’s presentation, which were then uploaded
into Moodle. After the presentation, the rest of the class and the instructor had one
week to study the topic, critically review it online and grade it. Class and instructor
feedback were posted through forum discussions. The grade was the result of the
mean of the instructor’s grade and the classmates’ grades. Grades were posted
online, but anonymously. Individual grades given by students were not visible; the
group could only see the overall grade given by the class and the instructor’s grade,
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which was calculated by the system. This peer-review assessment process contrib-
uted 5% to the overall grade of each student, i.e. a student who participated in all
the online assessment processes received the whole 5%.
In the practical portion of the course, each student was to design the indoor envi-
ronmental quality of his/her own project and work individually with a representative
Table 1. Blended learning factors with their loadings.
Names
Loadings
1 2 3 4
Satisfaction and engagement
derived from acquired skills
and competences
I acquired knowledge and skills in the
subject
.732 .360 .360 .332
I acquired skills in collaboration and
group working
.712 .389 .340 .371
I acquired skills on how to implement
technical information into practical design
issues
.676 .452 .320 .311
Both online and face-to-face learning
environment of the course helped me to
engage in a process of continuous learning
.671 .373 .372 .257
My interest in the subject was stimulated .663 .424 .312 .226
I was satisfied with the amount of time .650 .190 .455 .268
I engaged in the active learning process* .578 .399 .227 .312
I acquired skills on how to integrate
different course contents to the design
studio
.555 .413 .391 .180
Quality of teaching material The online teaching material helped me to
learn during the face-to-face activities
.303 .795 .345 .205
I am satisfied with face-to-face material .394 .756 .224 .253
The relationships between the online
materials and course content were clarified
by the instructor
.293 .716 .414 .232
I am satisfied about the design of online
teaching material**
.380 .658 .199 .357
Independence in the learning
process
The level of technology knowledge of the
instructor is sufficient
.184 .264 .713 .209
The course provided me flexibility in
learning time***
.477 .196 .691 .213
The course allowed me to learn at my
own pace
.510 .191 .667 .208
The instructor was easily accessible
whenever she is needed
.281 .308 .635 .248
The teacher helped me to link the
knowledge from the course into other
courses
.456 .337 .557 .280
Clarity of the goals and
structure
The objectives and learning outcomes of
the course explained clear and in detail
.288 .287 .314 .816
The structure of the course was organised
clearly
.303 .302 .304 .799
The online platform was appropriate for
the course purpose
.432 .363 .396 .527
Note: The bold values represent higher association between two variables. Thus, the study defined factor
loadings in excess of .55 as suitable and excluded factor loadings below .55.
*A statistically significant relationship between the course grade and being actively engaged in the
learning process (χ² = 76.214, df = 12, α = .00).
**A statistically significant relationship between student outcome (course grade and design studio grade)
and student satisfaction (χ² = 69.242, df = 16, α = .00).
***A statistically significant relationship between flexibility in learning duration and student outcomes:
a lower dropout rate and higher exam marks occurred in both the studio and the non-studio course (χ² =
78.810, df = 12, α = .00).
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from the leading supplier of innovative and sustainable air conditioning technology
worldwide since 1951. There was a guest tutor collaboration over seven weeks, with
three weeks f2f and four online. In the first three weeks, the guest lecturer gave
detailed tutorials on built examples and responded to students’ questions on design
criteria, equipment selection. After the end of each lecture, informal class discus-
sions occurred with the tutor online and f2f, where the students could receive feed-
back, ask questions and share ideas. The last four weeks entailed online critiques,
group discussions and one video conference among the students, guest tutor and
instructor. Students obtained feedback, redesigned their cooling and heating systems
according to feedback and chose appropriate air conditioning equipment. The six
projects that best achieved interior architecture integration with mechanical design
were chosen to be exhibited in different branches of the firm throughout Europe.
The idea of getting an award motivated students very much and increased the inter-
est in the course throughout the semester. It should be noted that according to the
students, the attraction was not the award itself, but rather the honour of receiving
an award in front of the faculty and their peers.
The procedure
The first year (spring 2011) of the revised course was considered a pilot study for
this research. The aim of this piloting process was to avoid inappropriate instruction
and establish the best implementation of blended learning for the course. Unstruc-
tured interviews and semi-structured questionnaires were conducted at different
times during the semester for a formative and summative course evaluation. Accord-
ing to the feedback, most students (76 of 80) were highly engaged with the course
and all students had a positive attitude towards the blended learning implementation.
The findings of the pilot study were used to finalise the course delivery method
of 2012, and the experiences and/or expectations that students considered important
in the 2011 interviews and questionnaires were included in the course evaluation for
2012. Thus, based on the pilot study, a survey instrument (a structured questionnaire
format with closed-ended questions) with a comprehensive list of 32 items was
developed to gather data. The questions were systemised and grouped under five cat-
egories, with reference to Ehlers (2004) five fields of instruction: (i) course design,
learning material and electronic course environment; (ii) interaction between stu-
dents and instructor; (iii) interaction with peers; (iv) the individual learning process
and (v) course outcomes. In the survey, students were asked to rate the importance
level of each item listed under each of the five categories on a scale of 1–5, (1 being
‘least important’ and 5 ‘most important’ for the first three categories, and 1 being
‘strongly disagree’ and 5 ‘strongly agree’ for the remaining two categories). Next,
they were asked to mark the appropriate boxes to identify how important each of a
number of features is in understanding, using and experiencing the blended learning
environment.
Findings
Student responses to the blended learning environment
Students considered this course a useful blended learning experience. Regarding the
blended learning environment, all students were satisfied with the learning manage-
ment of the course as a whole (the highest mean = 4.6020). The findings revealed
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that all 67 successful students out of 120 students (those with both a course and
design grade above 2.70 over 4.00) felt that the positive outcomes of blended
learning occurred in terms of the diverse interactions among student, instructor and
content. Focus group interviews revealed that 108 of 120 students noted the impor-
tance of an effective learning environment, enabling learners to successfully use the
material presented along with collaboration activities.
Students gave higher scores for the following three categories: (i) communication
with others online (item 20, mean = 4.2551; item 19, mean = 4.0204); (ii) flexibility
in the learning process (item 24, mean = 4.1082; item 23, mean = 4.0286) and (iii)
being active during the course (item 32, mean = 4.1633). By communicating with
others online, students could share ideas, collaborate, discuss and make use of each
others’ experiences. They stated that especially for juried work, the more critical
feedback they had with each other, the more successful projects they had. Through
group presentations and peer-review assessments in f2f and discussion groups
online, 92 students stated that they had the chance to experience different ideas in
design. However, 28 students had very negative attitudes to group work because of
(i) loss of ownership; (ii) conflicting ideas; (iii) organisation problems and (iv)
decreased quality of work. Thus, item 28, ‘I acquired skills in collaboration and
group work’ received the lowest mean (3.4286). Ten of 28 students stated that group
work decreased their learning performance because they lost ownership of the pro-
ject. Eighteen students complained that there were organisation problems, conflicting
ideas and disagreements regarding solution alternatives.
You can learn something different and better understand the project with the help of
brainstorming. (Student 15)
You can enjoy the project more while sharing your friends’ ideas and experiences.
(Student 32)
The nature and content of interior/architecture education is based on various
solutions. Thus, there is not only one solution domain underlying studio teaching,
rather, there are a number of different ways to approach a design problem, each of
which could be accepted as relevant as long as the technical considerations are cor-
rect. For this reason, differences in students’ ideas occur and can sometimes be diffi-
cult to deal with. To avoid this problem, the instructor tried to hint the nature of
architectural design within the f2f and online discussions.
Regarding flexibility, all students found it very beneficial to be able to access all
the course information, news, discussion and data online. Forty-eight students stated
that this format allows better opportunities for student learning. Seventy-one stu-
dents noted that because access was no longer restricted by a timetable, the course
allowed them to learn at their own pace. However, 19 students highlighted the sig-
nificance of f2f tutorials. These students felt that flexibility alone was not always
sufficient to achieve learning outcomes and fully understand the topics; they indi-
cated they sometimes need instructor support and the constraint of a timetable,
which helps them manage their responsibilities.
I can easily access the course on and off campus through the internet. (Student 102)
It is great to go back and study … the course material whenever we need to. (Student 3)
Regarding being active during the course, more than half the students (72 of
120) strongly agreed and 46 students agreed that they engaged in the active learning
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process. Only two students disagreed, because they had difficulty with the
combination of f2f and online instruction; they felt that the two did not match well.
Sixty-three students stated that the online and f2f classes provided an enjoyable and
sociable active learning experience. Moreover, ten of 120 students stated that they
were reluctant to speak in front of a class in non-studio courses, but in the blended
learning environment of this course they actively participated in learning, assessing
and discussing. According to 100 students, this process helped develop their
confidence.
I felt responsible to the course, so I forced myself to learn and work a lot. (Student 51)
It makes us listen to other ideas, tutorials, and contribute actively to discussions. I
think it is good for future life. (Student 22)
Developing blended learning factors for non-studio classes and their regression
analyses
Before carrying out factor analysis, we first examined the survey instrument to
determine whether there were any items creating floor and/or ceiling effects (i.e.
items at the extreme ends of the scale). As the scale in this study is 5, items
below 1.5 and above 4.5 are regarded as being at the extreme ends, and thus
should be eliminated. There were no items at the extreme ends. Second, we cal-
culated the strength of the correlations among the survey items through explor-
atory factor analysis, which helped identify common issues and exclude unrelated
ones. We calculated Pearson product-moment correlations of the response scores
and constructed a correlation matrix. Items having a correlation score lower than
.30 were not preferred for the study, because for a useful statistical approach, a
correlation coefficient of 1.00 indicates a perfect association between two vari-
ables (Argyrous, 2005). In the study, ten correlations between item response
scores were lower than .30, so were eliminated. Because a ratio as low as four
subjects per variable is appropriate for distribution (Bentler & Chou, 1987), the
study sample size (120 participants) can be considered as adequate in terms of
sample representativeness and estimate accuracy.
The study defined factor loadings in excess of .55 as suitable and excluded factor
loadings below .55. We calculated total variance of factors, which ‘shows all the fac-
tors extracted from the analysis along with their eigenvalues, the percentage of vari-
ance attributable to each factor, and the cumulative variance of the factor’
(Mieczakowski, Langdon, & Clarkson, 2010, p. 138). Factor analysis resulted in a
four-factor solution that accounted for 74.121% of the total variance. Thirty-two
items had 74.121% variances in common, so they correlated highly with four
common themes; each theme was considered to be a factor scale (Table 1).
Factor 1, Satisfaction and engagement derived from acquired skills and compe-
tences, is related to the quality of learning outcomes. It could be concluded that the
greater satisfaction and engagement in the learning process achieved from the
blended learning activities resulted in higher course outcomes. This is in line with
López-Pérez et al. (2011) study: students’ greater motivation from f2f classes and
e-learning activities positively affects course outcomes in terms of final marks. In
this study, course outcome does not mean only the final mark, but also the level and
quality of acquired knowledge and skills, and the student’s ability to link the course
information into his/her studio project.
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Factor 2, Quality of teaching material, refers to how well the course materials
(both f2f and online) inspire the best from students and make the content interesting
to them. The online and f2f classes complement each other; how course content is
communicated in the online teaching materials should be the same as it is in the f2f
classes. This factor also assesses the instructor’s teaching materials, as it is important
that the material keeps students on topic.
Factor 3, Independence in the learning process, includes variables related to flex-
ibility in the learning process and accessibility of the instructor during this process.
To achieve the goals of blended learning, an instructor must abandon his/her tradi-
tional content-provider role and adopt a mentoring, coaching and advising role in
the learning process, which is a powerful means of meeting student needs (Kultur &
Williams, 2011, p. 21). Faculty must have a high level of expertise in the online
learning environment and exhibit careful planning and organisation.
Factor 4, Clarity of the goals and structure, is composed of three variables clo-
sely related to how well the instructor structured the course content, outcomes and
learning platform. All the objectives, learning outcomes, guidelines and information
needed to achieve successful outcomes should be clear and integrated in one place
online (Ginns & Ellis, 2007). Prior to course implementation and/or moving to a
blended learning environment, the following key issues must be clearly and system-
atically defined: student learning outcomes, course content, learning and teaching
strategies, assessment and course structure (Kultur & Williams, 2011).
The study also investigated which learning outcomes (of four achievement vari-
ables: course grade, design grade, student’s gpa and student’s participation) contrib-
ute to the blended learning factors. We performed multiple regression analysis with
the four factors as independent variables and the four achievement variables as
dependent variables.
The course grade was affected positively by three variables: Factor 1 (satisfaction
and engagement derived from acquired skills and competences; β = .467, p < .00);
Factor 2 (Quality of teaching material; β = .172, p < .00) and Factor 4 (clarity of the
goals and structure; β =.294, p < .00). Three variables contributed positively to the
design grade: Factor 2 (quality of teaching material; β = .254, p < .00); Factor 3 (inde-
pendence in the learning process; β = .250, p < .00) and Factor 4 (clarity of the goals
and structure; β = .349, p < .00). Two variables were positively related to the student’s
gpa: Factor 3 (independence in the learning process; β = .385, p < .00) and Factor 4
(clarity of the goals and structure; β = .343, p < .00). Regarding the student’s partici-
pation in the course, only one variable contributed positively: Factor 4, (clarity of the
goals and structure; β = .456, p < .00). Factor 4 is obviously a critical variable, playing
a significant role in all four achievement variables.
Discussion
The results of the study showed that blended learning effectively contributes to inte-
rior design students’ learning outcomes, engagement with non-studio courses and is
related to students’ success of their studio projects. The developed blended learning
factors for non-studio courses create a social learning environment while increasing
the quality and flexibility of the educational content of the delivered module. It is
possible to discuss the results from two points of view: (i) learning effectiveness and
(ii) the teaching process.
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According to Maki, Maki, Patterson, and Whittaker (2000), learning effectiveness
is influenced by the degree of satisfaction with learning and learning achievements.
In the study, the degree of satisfaction with learning in the interior design education
context can be defined by the following criteria: implementation of theoretical
knowledge gained from non-studio courses into practical design issues in studio
courses, engagement in the process of continuous learning, engagement in the active
learning process and interest stimulation. As many students reported, as long as a
strong link between the design studio and other courses could be established, they
could learn effectively; this link is also closely related to their learning achievements.
As stated in the above section, learning achievement is defined by course grade,
design grade, student’s gpa and student’s participation. Online environments and
e-learning activities not only support the effectiveness of the learning process, but
also create an active learning platform. This platform is particularly important in
design education contexts, where students are required to collaborate within a social
community and weigh their knowledge, skills and views against those of others.
Moreover, a responsive and social learning environment formulated with varying
degrees of instruction methods and mediated with diverse knowledge from different
aspects can improve the quality of design teaching.
Combining online and f2f instruction can create considerable value for interior
design education. As proven by many researchers, poor teaching tends to result in a
lower quality of learning (Ginns & Ellis, 2007). In this study, teaching is defined as
a multi-parameter task, which cannot be solved only by the instructor. Assessment,
content, teaching material and structure of a course are four critical components of
this process. They should be designed in a clear and systematic way to investigate
the relationships between the ‘part’ and the ‘whole’; each non-studio course is part
of the whole design process, which is carried out in studios. Content is differentiated
from teaching material by its focus on the syllabus, which is an outline and topics
covered within a module. Assessment should be aligned to the content, teaching
material and structure of the course, which exhibit a balance regarding the learning
outcomes. According to Ocak (2011), ‘varied teaching patterns and technology-
based teaching can be major obstacles to successful implementation of blended
courses’ (p. 695); therefore, easy-to-use technology and an instructor who knows
how to use it well are imperative. To eliminate any misunderstanding, there should
be continuous communication between students and instructor.
Conclusion
The results of this study encompass important considerations for the design of
blended learning environments. Clarity of course content and structure proved to be
significant for students to achieve learning outcomes and be successful in other con-
texts of their design education. In this respect, instructors who plan to teach online
face more challenges and difficulties than in traditional classroom teaching. The
study also analysed student suggestions for making the process of blended learning
more effective, and two main themes emerged. The first theme was to integrate such
processes in other curricular courses so students are better prepared for real-life situ-
ations. The second theme was to use the technology to expand the blended learning
process, such as collaborating with other international firms in an online learning
environment, accessing a wealth of information and increasing interaction. Accord-
ing to Vygotsky’s social development theory, learning does not happen in isolation.
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A high level of interaction helps increase positive attitudes towards learning, satis-
faction with learning, student engagement and motivation, resulting in higher
achievement (Garrison, 1990). Although high achievement correlation with high
engagement is likely in any learning situation, in this design it can be differentiated
by creating the active and social learning environment, where less extravert students
are encouraged to contribute in online discussion.
We note that the study does have limitations. The sample size is small and the
study area is limited to the Turkish context; thus it is not possible to generalise the
results. Further research could include more participants from different years of inte-
rior architecture education. A future goal for the author may be to conduct a compar-
ative cultural study with other design schools to focus more on the importance of
blended learning effectiveness.
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